Context Attention-deficit/hyperactivity disorder (ADHD) in adulthood is a prevalent, distressing, and impairing condition that is not fully treated by pharmacotherapy alone and lacks evidence-based psychosocial treatments.
A PPROXIMATELY 4.4% OF ADULTS in the United States have attention-deficit/hyperactivity disorder (ADHD), 1 which is a disorder characterized by impairing levels of inattention, hyperactivity, and impulsivity. 2 Medications have been the primary treatment; however, many adults with ADHD cannot or will not take medications while others show a poor medication response. 3 Furthermore, those considered responders to medications (ie, 30% symptom reduction 4 ) may continue to experience significant and impairing symptoms. Thus, there is a need for alternative and nextstep strategies.
Despite this need, our recent review 5 found only 3 randomized controlled trials of psychosocial interventions for adult ADHD. These studies showed beneficial acute effects for cognitive behavioral approaches, but they had small sample sizes, used wait-list controls, and did not examine whether gains were maintained. Subsequent to our review, one randomized controlled trial found better outcomes for a group-based cognitive behav-ioral treatment compared with a timematched control group treatment. 6 We report the first, to our knowledge, randomized controlled trial with an active control condition of an individual-based nonmedication treatment for adult ADHD designed to target those symptoms not ameliorated by pharmacotherapy. Based on our prior work, 7 we conducted a randomized controlled trial with a treatment condition and a timematched control condition and follow-up assessments. We hypothesized that cognitive behavioral therapy would outperform the comparison treatment for ADHD outcomes.
METHODS

Eighty-six adults meeting Diagnostic and Statistical Manual of Mental Disorders
(Fourth Edition) criteria for ADHD and taking medications but still reporting clinically significant symptoms were included. Medication stability was defined as no change in medication and no more than a 10% change in dose in the 2 months prior to initial evaluation. To maximize generalizability, any medication prescribed by a psychiatrist for ADHD was permitted (TABLE 1 and the eTable at http://www.jama.com). If the medicines were not prescribed by a psychiatrist and were not typically used for ADHD, patients had a consultation with a study psychiatrist, were referred back to their prescribing physician, and could enter the study after 2 months of taking the new regimen. Groups were not stratified by medication type or dose. Groups were stratified by sex and Clinical Global Impression scale score for severity (score Ն5), in blocks of 2 (determined from a table, constructed by coin flip), and were randomly assigned by the research assistant to either cognitive behavioral therapy or a timematched comparison treatment of relaxation with educational support. Enrollment occurred between November 2004 and June 2008. The last follow-up occurred in July 2009.
Major study assessments were at baseline, posttreatment acute outcome, 6 months (3 months after posttreatment), and 12 months (9 months after posttreatment). The protocol was ap-proved by the Massachusetts General Hospital institutional review board. Signed informed consent was obtained from all participants by study therapists. This consent included patients' agreeing to not change medications during acute treatment.
Power was based on our prior study, 7 which had very large between-group effect sizes (d=1.19 for ADHD symptoms and d=1.43 for Clinical Global Impression scale scores). However, that study did not have a time-matched control. Therefore, we estimated an adjustment for a less than large effect (d of approximately 0.8), which would yield a total patient requirement of 60 and an 80% power at a .05 level of significance, targeting a randomized sample of 80 participants, allowing for attrition over follow-up.
Inclusion criteria were (1) principal diagnosis of ADHD (with childhood onset) and a Clinical Global Impression scale score for severity of 3 (mildly ill) or greater, (2) between the ages of 18 and 65 years, (3) able to provide informed consent and comply with study procedures, and (4) stabilized on psychotropic medications. Exclusion criteria were (1) moderate to severe major depression, clinically significant (ie, Clinical Global Impression scale score for severity Ͼ4) panic disorder, organic mental disorders, psychoticspectrumdisorders,bipolardisorders, active substance abuse or dependence, mental retardation, or pervasive developmental disorder, (2) active suicidality, (3) history of cognitive behavioral therapy, and (4) antisocial personality disorder or a learning disability that would interfere with treatment.
Patients were seen at Massachusetts General Hospital after being recruited through clinics affiliated with the hospital, local radio advertisements, advertisements posted throughout the hospital, as well as through referrals from other mental health professionals.
For both study conditions, treatment sessions (12 sessions for each study condition) were approximately 50 minutes. Therapists were clinical psychologists and postdoctoral-level clinical psychology fellows. Therapists had prior experience with cognitive behavioral therapy, and were supervised weekly in group meetings. Both study treatments included rehearsal, repetition, and review of previously learned skills. Because the same therapists were used for both study conditions, sessions were audio recorded and an outside consultant rated at least 10% for contamination and adherence (14% of sessions rated). All patients continued taking their medications for ADHD as prescribed outside of the study. At the end of acute treatment, those who did not partially or fully respond to treatment (defined by a difference of Ն1 point on the Clinical Global Impression scale for severity) were referred to next-step clinical care inclusive of obtaining the treatment that they did not receive as part of the study. Cognitive behavioral therapy for ADHD was delivered consistent with our manuals. 8, 9 It consisted of 3 core modules and 2 optional modules. The first module (4 sessions) focused on psychoeducation about ADHD and training in organizing and planning (use of calendar and task list system), including problem-solving training (generating alternatives and picking the best solution, breaking down overwhelming tasks into steps). The second module (2 sessions) involved learning skills to reduce distractibility, such as techniques to time the length of one's attention span, and, when doing a task, write down distractions vs acting on them. The third module (3 sessions) was cognitive restructuring, which involved learning to think more adaptively in situations that cause distress. Optional modules were one session of application of skills to procrastination and one session including the patient's family member for support. Patients for whom the optional sessions were not relevant had booster sessions on prior material. The final session was focused on review and relapse prevention.
Patients in the relaxation condition received training in progressive muscle relaxation and other relaxation techniques as applied to ADHD symptoms, as well as education about ADHD and supportive psychotherapy. The first module involved psychoeducation (1 session). The second module trained patients in progressive muscle relaxation (6 sessions). The third module involved training in application of relaxation to ADHD symptoms (4 sessions). The final session involved review and planning for continued use of these skills (ie, when feeling distracted or overwhelmed, use cued relaxation to calm down and decide what to do next).
Assessments had 3 components: initial diagnosis, an assessment by an interviewer blinded to treatment assignment, and self-report measures. Blinding was maintained by (1) having a single independent assessor who would not participate in meetings when cases were discussed, (2) all participants regardless of assignment have the same number of visits, and by (3) reminding the participants not to discuss which treatment condition they were in with the assessor. The major outcome assessments were repeated at posttreatment (approximately 15 weeks), and at 6-month and 12-month follow-ups. The primary outcomes were blinded Clinical Global Impression scale for severity score and ADHD rating scale scores at the acute outcome assessment. Race and ethnicity were assessed via self-report to comply with the National Institutes of Health reporting requirements.
Initial diagnoses were performed by study therapists, trained on using structured assessments of Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition) psychiatric disorders, including the Structured Clinical Interview 10 supplemented by questions from the Kiddie Schedule for Affective Disorders and Schizophrenia-Epidemiologic Version 11 to assess ADHD. For ADHD symptoms, questions were worded in the past tense, and patients were asked if similar problems were current. Patients who met inclusion criteria then completed the baseline blinded assessment prior to randomization.
The blinded assessments were conducted by a doctoral-level clinician with specific training from the Massachusetts General Hospital ADHD program. The rater and another blinded assessor listened to, rated, and discussed 28% of audio recordings of the ADHD ratings to ensure continued reliability. The assessor first administered the ADHD rating scale, 12 which assesses each symptom of ADHD using a 4-point severity grid (score of 0 indicates ADHD not present and a score of 3 indicates severe ADHD). This scale has been shown to be sensitive to medication treatment effects in pediatric 13 and adult samples. 14, 15 Lastly, the assessor rated patients' ADHD using the Clinical Global Impression scale 16 for severity (a score of 1 indicates not ill and a score of 7 indicates extremely ill). At each assessment, patients rated their ADHD symptom severity using the Current Symptoms Scale. 17 Analysis of covariance models (adjusting for baseline values) with multiple imputation(PROCMIusingSASversion9.2, SAS Institute Inc, Cary, North Carolina) were used throughout the analyses. The modelsalsocalculateparameterestimates of between-group differences with 95% confidence intervals (CIs). At the posttreatmentassessment,tocomplementtraditionalsignificancetesting,wecomputed between-group effect sizes (d=Mean change score for cognitive behavioral therapy condition −Mean change score for relaxation condition/SD pooled )forthesemeasures.
For categorical analyses, we used SPSS version 17.0 (SPSS Inc, Chicago, Illinois) crosstabs feature to calculate Fisher exact tests, odds ratios (ORs) and 95% CIs. For the Clinical Global Impression scale, we considered those who made a 2-point reduction or those who were rated either as 1 or 2 (no longer meeting current criteria for ADHD) as responders. For the ADHD rating scale, we used at least a 30% reduction in symptoms to classify responders. 4, 6, 18 Following intent-to-treat principles, data were analyzed for all participants regardless of whether they changed their medications postrandomization, despite the consent and inclusion criteria that specified that only those with a stable regimen of medications with no plans to change should enroll and agree not to do this during the acute treatment period of approximately 15 weeks. A total of 6 participants (4 in the cognitive behavioral therapy condition and 2 in the relax-COGNITIVE BEHAVIORAL THERAPY FOR ADULT ADHD ©2010 American Medical Association. All rights reserved. ation with educational support condition) reported that they changed their medications during the acute treatment period. Two of these participants (both in the cognitive behavioral therapy con-dition) reported they had stopped taking their medications completely.
We used self-report total scores on the ADHD Current Symptoms Scale that had 14 potential data points (baseline, 12 treatment visits, and posttreatment). Mixed-effect modeling automatically imputes missing data using the slope up to the point of discontinuation. Maintenance of gains was modeled with mixedeffects analyses. We restricted the primary follow-up analyses to those in the cognitive behavioral therapy condition who had at least a 1-point reduction on the Clinical Global Impression scale from baseline to posttreatment a priori because those who did not respond to treatment were generally referred to additional care, potentially confounding between-group comparisons.
Exploratory follow-up analyses were conducted by treatment condition with mixed-effects analysis over the posttreatment, 6-month, and 12-month assessments using baseline variables as a covariate and by modeling the interaction of condition by time.
RESULTS
The flow of patients throughout the trial is depicted in FIGURE 1 , which provides information on screening and randomization. Table 1 summarizes the baseline demographic information for those randomized. None of the demographic or outcome data differed by treatment condition.
At posttreatment, patients who received cognitive behavioral therapy had significantly better ADHD rating scale scores (estimated parameter for treatment effect, −4.63 [95% CI, −8.30 to −0.96]; t 23.73 =−2.36, P=.02; d=0.60) and Clinical Global Impression scale scores (estimated parameter for treatment effect, −0.53 [95% CI, −1.01 to −0.05]; t 24.31 =−2.29, P=.03; d=0.53) than those who were assigned to relaxation with educational support. For the weekly ADHD current symptom scores obtained during treatment, the slope of improvement in the cognitive behavioral therapy condition was greater than that for the relaxation condition (␤=−0.41 [95% CI, −0.64 to −0.17]; PϽ.001) (FIGURE 2) . Unadjusted means and SDs for these outcomes appear in TABLE 2.
There was a greater proportion of responders in the cognitive behavioral therapy condition compared with the relaxation condition, respectively, using criteria from both the Clinical Global Impression scale (53% vs 23%; OR, 3.80 [95% CI, 1.50 to 9.59]; P=.01) and the ADHD rating scale (67% vs 33%; OR, 4.29 [95% CI, 1.74 to 10.58]; P=.002). With respect to the optional treatment modules in the cognitive behavioral therapy condition, 40 of 43 patients used the procrastination module and 27 of 43 patients used the module on involving a significant other.
Of those who were assigned to the cognitive behavioral therapy condition and responded or had a partial response, the slope of scores for the ADHD rating scale (␤=−0.12; 95% CI, −0.41 to 0.18; P=.41), For both blinded assessor-rated scales, there was evidence of overall stability for posttreatment scores over time as evaluated by the slopes of scores across the posttreatment, 6-month, and 12-month assessment time points. The slopes did not change statistically over these time points (ADHD rating scale, ␤ = −0.17 [95% CI, −0.47 to 0.13], P=.27; Clinical Global Impression scale, ␤=0.01 [95% CI, −0.03 to 0.05], P=.73) and the slopes did not differ by condition (ADHD rating scale score, ␤=0.08 [95% CI, −0.33 to 0.49], P = .69; Clinical Global Impression scale, ␤=0 [95% CI, −0.05 to 0.06], P = .97). Therefore, the cognitive behavioral therapy condition maintained gains and the relaxation with educational support condition did not improve during the follow-up.
For the self-report Current Symptoms Scale, there was a significant main effect for treatment condition, with the cognitive behavioral therapy condition having lower (better) scores (␤=−8.18 [95% CI, −12.41 to −3.96]; PϽ.001). However, this was qualified by an interaction of treatment condition by time (␤=−0.15 [95% CI, 0.04 to 0.27]; P=.01). Analysis of slopes for each treatment condition separately indicated an increasing slope for the cognitive behavioral therapy condition (␤=0.08 [95% CI, 0 to 0.15]; P=.04). However, the small magnitude of these effects reveal changes of limited clinical significance. The means and SDs appear in Table 2 and TABLE 3 .
COMMENT
The primary goal of the present study was to test the efficacy of cognitive behavioral therapy for continued symptoms of ADHD in adults treated with medication compared with timematched treatment of relaxation with educational support. Across ADHD outcomes, those who were randomized to cognitive behavioral therapy showed significantly better outcomes than those randomized to relaxation with educational support. Additionally, among those who showed at least a partial response to cognitive behavioral therapy, improvements were maintained at the follow-up assessments, up to 9 months posttreatment. For the 2 categorical definitions of responder status, the cognitive behavioral therapy condition had significantly more responders than relaxation with educational support. These results demonstrate that the type of cognitive behavioral therapy studied has effects over and above time and attention with a therapist, and that gains were sustained over follow-up. This trial successfully documents the usefulness of this this type of cognitive behavioral therapy as a next-step strategy for patients with ADHD who are treated with medications but continue to have residual symptoms.
Data from the a priori within-group follow-up analyses of those who were at least partial responders to cognitive be-havioral therapy showed that gains were maintained. For ethical reasons, those who did not show a response to treatment were encouraged to receive the next-step treatment outside of the study. Consideration was given to dropping or covarying out data from those who received additional treatment outside of the study; however, this was not appropriate because these data are not missing at random, and it would not be following the principles of an intent-to-treat study. Hence, between-group differences over the follow-up periods are confounded by potential subsequent treatment among nonresponders and conclusions regarding these analyses are limited and subject to multiple interpretations. Nonetheless, at follow-up the slopes for change for the primary outcomes were not significant for these exploratory betweengroup analyses, suggesting that the greater improvements in cognitive behavioral therapy were stable compared with relaxation with educational support. For the self-report measure, however, there was a statistically significant interaction of time ϫ study condition. For this measure, individuals originally assigned to relaxation and able to receive open treatment outside of the study, had slightly decreasing symptom scores and those who had been assigned to cognitive behavioral therapy had increasing scores of similarly small magnitude. Controlled long-term studies of treatment outcome are needed.
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In addition to the open follow-up period, our study is limited by a small proportion of missing data. The multiple imputation technique, like all techniques for missing data, does not account for the possibility that those who did not come for a posttreatment assessment may be more likely to be those who were not benefitting from or did not tolerate the treatment. In this scenario, the treatment effect seen in the primary analyses in this study may be artificially attenuated compared with the actual potential treatment effect. The categorical analyses of responders, however, account for this because those who dropped out were considered nonresponders. Also, we are unable to judge motivational effects for patients entering a clinical trial vs clinical treatment, and subsequent samples may differ in motivation, education, or other factors that may influence the generalizability of treatment effects.
The treatment evaluated in this study targeted patients who were taking medications for ADHD but still had residual symptoms. Further study is required to examine whether this cognitive behavioral therapy intervention may be useful for individuals who may be unwilling or unable, for medical reasons, to take medication for ADHD. Additionally, because the only other tested treatment 6 is a group intervention, further investigation is needed to examine whether different patients or settings may be more receptive or conducive to an individual vs a group approach.
This study suggests that cognitive behavioral therapy for ADHD in adults appears to be a useful and efficacious nextstep strategy for adults who show continued symptoms despite treatment with medication. Generally, the treatment was well tolerated, with very low drop-out rates, and had positive and sus-tained effects on ADHD symptoms. Clinical application of these strategies to patients in need is encouraged.
